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cell usually cause the chemical action to go on
when the zinc alone is placed in the acid.
This can be avoided by amalgamating the zinc
electrode, that is, by coating it all over with
mercury while still wet from the acid.
Another simple and rather effective cell
is made by placing zinc and carbon electrodes
in a glass jar containing a rather concen-
trated solution of ammonium chloride (sal
ammoniac).
The Dry Cell The dry cells which are
used for flashlights, radios, bells, etc., are
made from essentially the same materials as
the ammonium chloride cell mentioned above.
A zinc cup is lined with blotting paper or
cloth and packed full of a wet paste contain-
ing ammonium chloride and other chemicals.
In the center of this mass is placed a car-
bon rod which projects above the top of the
cup. Sealing wax or pitch poured over the
top of the paste prevents spilling and keeps
the moisture from evaporating. The dry cell
is now more widely used than any other type
of cell except the lead-sulphuric acid storage
cell (see below).
Many types of cells have been devised for
special purposes, Some are described under
bitnsent battery and danibll cell. Others
are discussed in physics books and books on
electricity.
Storage Batteries. The type of cell which
has just been described is known as a primary
cell. New chemicals must be used for each
cell and when exhausted are of no further use
for the production of current. Secondary
cells, or storage cells, can be renewed by
"charging," that is, by sending a current from
a dynamo through them in the direction op-
posite to that which they produce. By elec-
trolysis (which see) chemical changes take
place in the electrolyte and plates, by which
they are restored to the charged condition.
A simple lead storage cell may be made by
placing two plates of sheet lead two inches
wide in a tumbler or jar containing a solution
of one part of sulphuric acid to four parts
of water. The cell is charged by sending a
current through it from three or four dry
cells connected in series (see below). Bub-
bles appear on both plates, and one becomes
brown In color. If the dry cells be discon-
nected and an electric bell put in their place,
the bell will ring vigorously for a time, The
charging and discharging can be repeated in-
definitely. This simple cell does not remain in
the charged condition for any length of time,
 even though it is not used. For practical
purposes the lead storage cell has one plate
of spongy lead and one of lead peroxide. As
the battery is discharged, much of the acid
in the electrolyte disappears, and both plates
change into lead sulphate. The charging
current changes one plate back to lead, the
other to lead peroxide. In discharging, the
battery transforms its chemical energy into
the energy of the electric current j during
the charging operation the reverse takes place.
Thus, the storage cell does not store electric-
ity, but chemical energy.
Storage batteries are very widely used in
the modern world. Automobiles, trucks, and
airplanes carry a storage battery to start
the gasoline motor by running an electric
motor. The battery is recharged from a
generator while the gasoline motor is running.
Submarines use storage batteries for motive
power while submerged. Electric automobiles
and delivery trucks are driven by storage
batteries and electric motors, and the batteries
are charged while the cars are not in use.
Many mine locomotives are driven by storage
batteries, for they give off no noxious gases.
Small power stations use storage batteries
for reserve power. Electric-lighting systems
for isolated homes have storage batteries to
supply the usual needs for current. During
periods of charging or unusual demand, a
generator is driven by a gasoline engine.
How Cells Are Connected Together. The
cells of a battery may be connected in either
of two ways, or by a combination of the two.
The most common plan is to connect the cells
in series, that is, in such a way that the
current goes through first one cell and then
another in a series, each one adding its own
electro-motive force to that of the others.
By this plan the negative electrode or ter-
minal of one cell is connected to the positive
terminal of the next, and so on for any num-
ber of cells.
In the parallel, or divided circuit, plan, all
the negative terminals are connected together,
and all the positives are similarly connected
one to another. Then a wire leads from each
side to the terminals of the device to be
operated. By this method the current is
divided, only part going through each cell.
The voltage is only the voltage of one cell,
but the amount of current is very large,
if the resistance of the device being operated
is small. The best connection for any parti-
cular circuit depends on the characteristics

